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4.6—HYDROLOGY AND WATER QUALITY 

This section of the Draft environmental Impact Report (Draft EIR) addresses potential impacts of the project 
on hydrology and water quality, describes the environmental and regulatory setting, and discusses 
mitigation measures to reduce impacts where applicable. Issues addressed include potential impacts 
related to flooding, surface water drainage, groundwater flow, groundwater supply, and water quality. 

The hydrology and water quality conditions of the project were assessed through review of applicant-
submitted documents, existing publicly-available data and reports, aerial photos, and field observations. 
The information in this section is based on applicant-prepared studies and publicly available sources. The 
applicant-prepared studies used are: 

• Hydrology and Water Quality Evaluation Report, CEMEX Clayton Quarry (Hydrology and Water 
Quality Evaluation) prepared by EMKO Environmental, Inc. (EMKO) (Appendix G-1, “Hydrology 
and Water Quality Evaluation Report”) 

• CEMEX Clayton Quarry Drainage Plan (Drainage Plan) prepared by Spinardi Associates (Appendix 
G-2, “Drainage Plan”) 

• Adaptive Management Program to Evaluate Water Quality Conditions After Reclamation of the CEMEX 
Clayton Quarry (Adaptive Management Program) prepared by EMKO (Appendix G-3, “Adaptive 
Management Program”) 

• Quarry Lake Water Quality and Aquatic Life Criteria (Quarry Lake Water Quality Analysis) prepared 
by EMKO (Appendix G-4, “Quarry Lake Water Quality Analysis”) 

• Evaluation of Runoff from Mitchell Canyon Road to DA71A Storm Drains prepared by EMKO 
(Appendix G-5, “DA71A Drainage Area Runoff Estimates”) 

• Runoff from East Rim Access and Upper Quarry Haul Roads, CEMEX Clayton Quarry prepared by 
EMKO (Appendix G-6, “Quarry Road Runoff Management”) 

• Geotechnical Evaluations for Revised Reclamation Plan, Clayton Quarry, Clayton, California prepared by 
Golder Associates, Inc (Golder) (Geotechnical Evaluation) (Appendix F, “Geotechnical Evaluations 
for Revised Reclamation Plan”) 

The Hydrology and Water Quality Evaluation (Appendix G-1) and Drainage Plan (Appendix G-2) were 
peer reviewed by the County-retained Brown and Caldwell in March 2020 and revised in response to the 
comments received in May 2020. The Adaptive Management Program (Appendix G-3) was peer reviewed 
by the County-retained Brown and Caldwell in February 2021 and revised in response to the comments 
received in March 2021. The remaining studies (Appendices G-4, G-5, and G-6) were peer reviewed by 
Benchmark Resources and the Contra Costa County Public Works Department. The peer review letters are 
on file with the County. The peer review of the Geotechnical Evaluation (see Appendix F) is described in 
Section 4.4, “Geology and Soils.” 

4.6.1 Environmental Setting 

The existing hydrology and water quality conditions at the project site and vicinity are discussed below. 
Unless otherwise noted, the information presented in this subsection is based on the Hydrology and Water 
Quality Evaluation and the Drainage Plan (see Appendices G-1 and G-2) and on the Geotechnical 
Evaluation (Appendix F) 
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4.6.1.1 Climate and Precipitation 

The general climate of the region is classified as Mediterranean, with warm dry summers and cool wet 
winters. Precipitation is confined mainly to the “wet” season, which lasts from late fall (late October) to 
early spring (early April). The average annual rainfall in the vicinity of the project is approximately 19 
inches (Contra Costa County Flood Control & Water Conservation District [Flood Control District] 1977).  

4.6.1.2 Topography and Drainage 

The project site is located within Clayton Quarry in Contra Costa County, California, approximately 3.5 
miles north-northwest of Mount Diablo in central Contra Costa County, California on the east side of 
Mount Zion (shown on Figure 1-2, “Site Location,” in Chapter 1, “Introduction”). Mount Zion is 
approximately 1,635 feet high, with natural slope inclinations of approximately 20 to 35 degrees to the 
southeast in the area of the project site. The elevation of the project site ranges from approximately 560 feet 
msl at the Mitchell Canyon Road entrance to the project site, at the northeast corner of the site, to 
approximately 1,540 feet msl at the top of the high wall on the west side of the quarry, along the western 
edge of the site.  

The area in the vicinity of the project site is drained by Mitchell Creek, an intermittent stream trending to 
the north-northeast, and draining the northwest-slopes of Mount Diablo and the east side of Mount Zion. 
At its nearest, Mitchell Creek is located approximately 400 feet east of the project site and approximately 
1,300 feet east of the quarry pit. Mitchell Creek flows to Mount Diablo Creek, which in turn flows to 
Hastings Slough, and ultimately to Suisun Bay. 

There is ephemeral stream on parcel APN-122-020-013. The stream is 300 feet long and varies in width from 
4 to 7 feet. The stream flows into a constructed debris basin on-site. There is no scour or further evidence 
of surface flow after the channel reaches the basin. 

County Drainage Areas 
For the purpose of managing stormwater drainage, Contra Costa County is divided into numerous 
Drainage Areas (DAs) managed by the Contra Costa County Flood Control & Water Conservation District 
(Flood Control District). The quarry pit and south overburden fill area and southern portion of the north 
overburden fill area are located in DA71. The northern portion of the north overburden fill area and the 
neighborhood immediately to the east of the quarry entrance is within a small subdivision of DA71 
designated as DA71A. Both DA71 and DA71A drain to Mitchell Creek. The north side of Mt. Zion, 
processing plant site, and the open field north of the processing plant site are located within DA96, which 
drains to Mount Diablo Creek. The DA boundaries are shown on Figure 4.6-1, “County Drainage Area 
Boundaries.”  

Runoff from areas along Mitchell Canyon Road is directed to DA71A through a series of drop inlets into a 
15-inch reinforced concrete pipe that connects to an 18-inch reinforced concrete pipe that drains to Mitchell 
Creek, as shown on Figure 4.6-2, “DA 71A Storm Drains East of CEMEX Site.” Based on slopes identified 
by EMKO and roughness coefficients defined in Flood Control District documents, the capacity of the 15-
inch reinforced concrete pipe storm drain is approximately 18 cubic feet per second (cfs).  
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DA 71A Storm Drains East of CEMEX Site 
CLAYTON QUARRY RECLAMATION PLAN AMENDMENT 

DRAFT EIR 
Figure 4.6-2 

 
 

 
 

           
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
        SOURCE: EMKO Environmental, Inc. 2020; Project Description and Application Supplement; modified by Benchmark  
        Resources in 2021 
        NOTES:   

1. Figure is not to scale. 
2. “RCP” = reinforced concrete pipe. 
3. “CMP” = corrugated metal pipe. 
4. “CMPA” = corrugated metal pipe arch 
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On-Site Drainage 
The existing drainage within the project site consists of multiple watershed areas, as shown on Figure 4.6-
3, “Existing and Proposed Site Drainage.” The quarry watershed areas (labeled P1, P2, and P3 on Figure 
4.6-3) drain into the existing quarry and do not enter any of the waterbodies surrounding the project site 
(i.e., Mitchell Creek and Mount Diablo Creek). The current quarry is within a 90-acre closed watershed. 
Approximately 19 acres of undisturbed watershed to the west and topographically above the quarry drains 
into the 71-acre quarry. On Figure 4.6-3, the quarry is designated as watershed P1, the exposed highwalls 
are designated as watershed P2, and the undisturbed, vegetated area to the west is designated as watershed 
P3. 

The Mitchell Creek watershed areas (labeled “M1 and M2” on Figure 4.6-3) drain the north and south 
overburden fill areas towards Mitchell Creek. Watershed area M1 is approximately 81 acres and drains to 
Mitchell Creek via local natural drainages. Watershed area M2 is approximately 11 acres and drains to 
Mitchell Creek via the DA71A storm drain system near and along Diablo Downs Drive (see Figure 4.6-2).  

Runoff from transitional watershed area (labeled “T” on Figure 4.6-3) drains towards watershed area M1; 
however, as described under Section 4.6.3.2, “Analysis Methodology,” below, drainage area T would drain 
to the quarry (watershed P2) for detention in the quarry lake under the revised reclamation plan. The 
transitional water area is approximately 8 acres.  

Runoff from the areas north of the quarry watersheds area, Mitchell Creek watersheds area, and transitional 
watershed area drain northward to the DA96 storm drain system in the City of Concord. This area is 
referred to as the “northern watershed” and it contains the existing processing plant site. The processing 
plant site contains a stormwater conveyance and containment system designed to increase the capacity of 
onsite stormwater storage and minimize the frequency and volume of stormwater discharges. The system 
is designed to hold up to 225,000 gallons of stormwater a day (CEMEX 2019). Under existing conditions, 
storm water runoff from the plant site is generally conveyed to the following features (as shown on Figure 
2-5, “Existing Facilities,” in Chapter 2, “Project Description”): 

1. On-site retention pond system where runoff is contained and used for dust control. 
2. Containment pond at the north end of the plant site that outfalls to an existing stormwater 

detention pond in the open field to the north of the plant site. 
3. The stormwater detention pond can hold up to 225,000 gallons of water and currently does not 

discharge flows from the project site. However, it is designed to feed an existing drainage swale 
across the open field that conveys runoff to existing and man-made drainage courses in the City of 
Concord (CEMEX 2019).  

Under existing conditions, storm water that commingles with process waters is directed to onsite settling 
ponds or containment basins (used for recycling process water) through contour paving, drainage swales, 
berms, curbing and/or other similar controls. Storm water from the haul road area (between the quarry and 
plant site) is allowed to sheet flow into constructed swales that convey water to a retention pond system at 
the plant site where runoff is contained and used for dust control. Storm water from all other areas of the 
site is directed to designated storm water discharge points that are identified in the facility Storm Water 
Pollution Prevention Plan (SWPPP). 

4.6.1.3 Local Geologic Conditions  

The geology of the project site is primarily addressed in Section 4.4. The geology of the site is shown on 
Figure 4.4-1, “Site Geology Map,” of Section 4.4. The western portion of the project site is underlain by both 
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diabase rock types of the Mount Diablo Ophiolite formation. Diabase is an igneous rock formed during the 
Jurassic Period in the ocean at a submarine spreading center. The eastern portion of the project site is 
primarily underlain by the Knoxville formation. The Knoxville formation is a sedimentary rock consisting 
of shale with intermittent lenses of limestone and sandstone beds formed in the Late Jurassic and Early 
Cretaceous periods.  

As shown on Figure 4.4-1, quaternary alluvium (Qoa and Qa) occurs along the easternmost edge of the 
project site. The older quaternary alluvium (Qoa) consists of sand, silt, clay, and gravel. The younger 
quaternary alluvium (Qa) located at the northeast corner of the project site consists of sand, silt, and gravel.  

4.6.1.4 Local Groundwater Conditions  

The northeast portion of the project site that consists of quaternary alluvium is underlain by the Clayton 
Valley groundwater basin. The quarry pit, which is located on the southwest portion of the project site, is 
not underlain by a groundwater basin (California Department of Water Resources [DWR] 2021a). The 
Geotechnical Evaluation (see Appendix F) indicates that the quarry is unlikely to encounter significant 
groundwater or intersect a regional aquifer. The diabase in the quarry consists of dense igneous rock with 
very low porosity and hydraulic conductivity. Groundwater, where encountered in such rocks, occurs only 
in fractures and results from surface water seeping into fractures in the rock mass on the slopes of Mount 
Zion. Water that occurs in the diabase exposed in the quarry consists primarily of water derived from the 
surface infiltration of precipitation that has percolated into discontinuities within the rock mass (i.e., seeps 
along fractures). This water then daylights in the quarry pit slopes. The current base of the quarry contains 
a small pit lake formed from seepage and runoff from existing quarry benches; however, the generally dry 
conditions and high rates of evaporation minimize the accumulation of water in the pit lake. Geologic maps 
of the area indicate no faults or other geologic structures that might intercept surface water flowing in 
Mitchell Creek and act as conduit for groundwater flow into the quarry. 

Similar to the Geotechnical Evaluation, the quarry Hydrology and Water Quality Evaluation (see Appendix 
G-1) noted that the entire quarry watershed area is located topographically higher than the surrounding 
land. Because there is no upslope area outside of the quarry watershed that could act as a recharge source 
for the springs, it is likely that the water discharging from the springs is sourced from percolation of local 
rainfall into the fractured bedrock within the quarry watershed area. Some portion of the percolation that 
reaches fractures that intersect the bottom of the quarry will, therefore, discharge into the existing quarry. 
The spring flows do not represent water entering the quarry from outside of the watershed. The springs 
are just an additional mechanism by which local rainfall enters the current dewatered quarry. 

The Clayton Valley Groundwater Basin is classified as a very low priority basin, according to the 
Sustainable Groundwater Management Act (SGMA) Basin Prioritization Dashboard (DWR 2021b). As 
such, this basin is not required to form a groundwater sustainability agency or adopt a groundwater 
sustainability plan.     

4.6.1.5 Flood Hazards 

Flood hazards may occur in Contra Costa County from flooding caused by precipitation, levee failure, and 
dam failure. The Federal Emergency Management Agency (FEMA) has prepared Flood Insurance Rate 
Maps (FIRMs) for most of Contra Costa County. These maps delineate the areas of known special flood 
hazards and associated applicable risks to the community. According to FEMA Flood Map #06013C0312F, 
effective on June 16, 2009, the project site is located within Zone X, Area of Minimal Flood Hazard (FEMA 
2009).   
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Zone X is considered to be an area outside of a Special Flood Hazard Area and higher than the elevation of 
the 0.2% annual (500-year) chance flood (FEMA 2020). As such, the potential for on-site flooding is low. 

The project site elevation is greater than 500 feet msl, and therefore the project site is not subject to coastal 
hazards such as tsunami and sea level rise. The project site is not located within or near a mapped dam 
failure inundation zone (DWR Division of Dam Safety [DSoD] 2021).  There are no lakes on or near the 
project site that could cause flooding on-site due to seiche.  

4.6.1.6 Surface Water Quality  

The quality of surface water and groundwater in the vicinity of the project site is affected by past and 
current land uses within the watershed and the composition of geologic materials in the vicinity. The State 
Water Resources Control Board (SWRCB) and nine regional water quality control boards (regional water 
boards) regulate the quality of surface water and groundwater bodies throughout California. In the Bay 
Area, including the project site, the San Francisco Bay Regional Water Quality Control Board (RWQCB) is 
responsible for implementing the San Francisco Bay Basin (Region 2) Water Quality Control Plan (Basin Plan) 
(RWQCB 2017). The Basin Plan establishes beneficial water uses for waterways and water bodies within 
the region and is a master policy document for managing water quality in the region. The existing and 
proposed beneficial uses of the waterbodies to which the project site drains is shown in Table 4.6-1, 
“Beneficial Uses.” 

4.6.1.7 Surface Water Quality Impairment and Total Maximum Daily Loads 

Water quality impairment, as defined in the Clean Water Act (CWA) Section 303(d), for the waterbodies to 
which the project site drains are identified in Table 4.6-2, “Water Quality Impairments.” These impaired 
bodies are listed as Category 5 in the SWRCB Integrated Report (2020), which includes waters where at 
least one beneficial use is not supported, and a Total Maximum Daily Load (TMDL) is required. On a broad 
level, the TMDL process leads to a “pollution budget” designed to restore the health of a polluted body of 
water. The TMDL process provides a quantitative assessment of the sources of pollution contributing to a 
violation of the water quality standards and identifies the pollutant load reductions or control actions 
needed to restore and protect the beneficial uses of the impaired waterbody.  

4.6.2 Regulatory Setting 

A discussion of the key laws, regulations, and programs pertaining to hydrology and water quality is 
provided in the following sections.   

4.6.2.1 Federal 

Federal Clean Water Act of 1972 
The Federal Clean Water Act of 1972 is the primary federal law that protects the quality of the nation’s 
surface waters, including lakes, rivers, and coastal wetlands. It is administered by the U.S. Environmental 
Protection Agency (EPA). The Clean Water Act operates on the principle that all discharges into the nation’s 
waters are unlawful unless specifically authorized by a permit. The EPA has delegated its authority to 
implement and enforce most of the applicable water quality provisions of this law to the individual states. 
In California, the provisions are enforced by nine regional water boards under the auspices of the SWRCB. 
The project site is located within the jurisdiction of the San Francisco Bay RWQCB.  
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TABLE 4.6-1 
BENEFICIAL USES 

Surface Water 
Bodies  

COMM PROC IND EST REC-1 REC-2 WARM COLD MIGR RARE SPWN WILD NAV 

Commercial 
and Sport 

Fishing 

Industrial 
Process 
Supply 

Industrial 
Service 
Supply 

Estuarine 
Habitat 

Water 
Contact 

Recreation 

Non-
Contact 

Water 
Recreation 

Warm 
Freshwater 

Habitat 

Cold 
Freshwater 

Habitat 
Fish 

Migration 

Preservation 
or Rare and 
Endangered 

Species 
Fish 

Spawning 
Wildlife 
Habitat Navigation 

Mitchell Creek -- -- -- -- E E E E E E E E -- 
Mount Diablo 
Creek 

-- -- -- -- E E E E E E E E -- 

Hastings Slough -- -- -- E E E -- -- -- E -- E -- 
Suisun Bay  E E E E E E -- -- E E E E E 
Source: RWQCB 2017. 
Notes: E = existing beneficial use. -- = not a beneficial use.    

TABLE 4.6-2 
WATER QUALITY IMPAIRMENTS 

Water Body 
2018 303(d) List of Water Quality Impairments  

(Included under SWRCB Integrated Report Category 5) TMDL Status 
Mitchell Creek No impairments identified NA 
Mount Diablo 
Creek 

Diazinon and Toxicity (identified as impairing the beneficial use of Cold Freshwater Habitat) TMDL approved for Diazinon 

Hastings Slough No impairments identified NA 
Suisun Bay  Pesticides (Chlordane, DDT, Dieldrin), PCBs, and Selenium (identified as impairing the beneficial 

uses of Commercial and Sport Fishing and Estuarine Habitat) 

Dioxins, Furan Compounds, Mercury, and Dioxin-Like PCBs (identified as impairing the beneficial 
use of Commercial and Sport Fishing) 

Invasive Exotic Species (identified as impairing the beneficial use of Estuarine Habitat) 

TMDLs approved for Mercury, 
PCBs, Dioxin-Like PCBs, and 
Selenium 

Source: SWRCB 2020. 
Notes: PCBs = Polychlorinated biphenyl; DDT = Dichlorodiphenyltrichloroethane; NA = Not applicable. 
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Section 303 of the Clean Water Act (Beneficial Use and Water Quality Objectives) 
The San Francisco Bay RWQCB is responsible for the protection of the beneficial uses of waters within 
the San Francisco Bay Basin including the project site. The RWQCB uses its planning, permitting, and 
enforcement authority to implement plans, policies, and provisions for water quality management 
established in the Basin Plan.  

In accordance with state policy for water quality control, the RWQCB employs a range of beneficial use 
definitions for surface waters, groundwater basins, marshes, and mudflats that serve as the basis for 
establishing water quality objectives and discharge conditions and prohibitions. The Basin Plan for the 
San Francisco Bay Basin has identified existing and potential beneficial uses supported by the key 
surface water drainages throughout its jurisdiction.  

Under CWA Section 303(d), the State of California is required to develop a list of impaired water bodies 
that do not meet water quality standards and objectives. Once a water body has been listed as impaired 
on the 303(d) list, a TMDL for the constituent of concern (pollutant) must be developed for that water 
body. The beneficial uses and TMDLs for the water bodies downstream of the project site are listed in 
Tables 4.6-1 and 4.6-2, respectively. 

Section 402 of the Clean Water Act (National Pollutant Discharge Elimination System) 
Under Section 402 of the Clean Water Act, the discharge of pollutants through a point source into 
waters of the United States is prohibited unless the discharge is in compliance with an NPDES permit. 
The NPDES program regulates the discharge of pollutants from municipal and industrial wastewater 
treatment plants and sewer collection systems, as well as stormwater discharges from industrial 
facilities, municipalities, and construction sites. In California, implementation and enforcement of the 
NPDES program is conducted through the SWRCB and the nine regional water boards. The regional 
water boards set standard conditions for each permittee in their region, which includes effluent 
limitations and monitoring programs.  

4.6.2.2 State 

Porter-Cologne Water Quality Control Act 
The Porter-Cologne Water Quality Control Act (Porter-Cologne Act) (codified in the California Water Code 
Section 13000 et seq.) is the primary water quality control law for California. This statute established 
enforcement and implementation measures for the SWRCB and the nine regional water boards, which are 
charged with implementing this law. Porter-Cologne establishes a comprehensive program for the 
protection of water quality and the beneficial uses of water. It applies to surface waters, wetlands, and 
groundwater, and to both point- and nonpoint-sources. Porter-Cologne also incorporates many provisions 
of the CWA, such as delegating the NPDES permitting program to the SWRCB and the regional water 
boards. Whereas the CWA applies to all waters of the United States, the Porter-Cologne Act applies to 
waters of the state, which includes isolated wetlands and groundwater in addition to federal waters. In 
addition to other regulatory responsibilities, the regional water boards have the authority to conduct, order, 
and oversee investigation and cleanup where discharges or threatened discharges of waste to waters of the 
state could cause pollution or nuisance, including impacts to public health and the environment. 

In addition to implementing the NPDES permitting program, the Porter-Cologne Act authorizes the 
regional water boards to issue Waste Discharge Requirements (WDRs). WDRs are established and 
implemented to achieve the water quality objectives for receiving waters as established in the Basin Plans. 
The WDR process begins when an applicant submits a Report of Waste Discharge to the local regional 
water board. The regional water board staff can then issue WDRs and monitoring requirements. The 
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NPDES stormwater program requires preparation and implementation of a site-specific SWPPP. A SWPPP 
identifies all potential pollutants and their sources, and includes a list of best management practices to 
reduce the discharge of potential stormwater pollutants. 

NPDES Construction General Permit 
Construction projects disturbing more than 1 acre of land during construction are required to comply with 
the NPDES General Permit for Storm Water Discharges Associated with Construction and Land 
Disturbance Activities, Order No. 2009-0009-DWQ, NPDES No. CAS000002 (Construction General Permit). 
The proposed Project would disturb more than 1 acre of land during reclamation-related construction (e.g., 
installation of the quarry lake drainage pipe) and would be subject to the requirements of the Construction 
General Permit. 

To obtain coverage under the Construction General Permit, the discharger must provide via electronic 
submittal, a Notice of Intent, a SWPPP, and other documents required by Attachment B of the Construction 
General Permit. Activities subject to the Construction General Permit include clearing, grading, and 
disturbances to the ground, such as grubbing or excavation. The permit also covers linear underground 
and overhead projects, such as pipeline installations. Construction General Permit activities are regulated 
at a local level by the RWQCB. 

The Construction General Permit uses a risk-based permitting approach and mandates certain 
requirements based on the project risk level (i.e., Level 1, Level 2, or Level 3). The project risk level is based 
on the risk of sediment discharge and the receiving water risk. The sediment discharge risk depends on the 
project location and timing (i.e., wet season versus dry season activities). The receiving water risk depends 
on whether the project would discharge to a sediment-sensitive receiving water. The determination of the 
project risk level would be made by the project applicant when the Notice of Intent is filed (and more details 
of the timing of the construction activity are known).  

The performance standard in the Construction General Permit is that dischargers shall minimize or prevent 
pollutants in stormwater discharges and authorized non-stormwater discharges through the use of 
controls, structures, and BMPs that achieve Best Available Technology for treatment of toxic and non-
conventional pollutants and Best Conventional Technology for treatment of conventional pollutants. A 
SWPPP must be prepared by a Qualified SWPPP Developer that meets the certification requirements in the 
Construction General Permit. The purpose of the SWPPP is (1) to identify the sources of sediment and other 
pollutants that could affect the quality of stormwater discharges; and (2) to describe and ensure the 
implementation of BMPs to reduce or eliminate sediment and other pollutants in stormwater as well as 
non-stormwater discharges resulting from construction activity. Operation of BMPs must be overseen by 
a Qualified SWPPP Practitioner that meets the requirements outlined in the permit.  

The SWPPP must also include a construction site monitoring program. Depending on the project risk level, 
the monitoring program may include visual observations of site discharges, water quality monitoring of 
site discharges (pH, turbidity, and non-visible pollutants, if applicable), and receiving water monitoring 
(pH, turbidity, suspended sediment concentration, and bioassessment).  

NPDES Industrial General Permit 
The Statewide General Permit for Storm Water Discharges Associated with Industrial Activities, Order 
2014-0057-DWQ, NPDES No. CAS000001 (Industrial General Permit) regulates industrial storm water 
discharges and authorized non-storm water discharges from industrial facilities in California. Industrial 
facilities such as manufacturers, landfills, mining, steam generating electricity, hazardous waste facilities, 
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transportation with vehicle maintenance, larger sewage and wastewater plants, recycling facilities, and oil 
and gas facilities are typically required to obtain Industrial General Permit coverage. Facilities subject to 
the Industrial General permit must comply with the provisions of the Industrial General Permit by 
eliminating unauthorized non-storm water discharges, developing and implementing an Industrial 
SWPPP, and monitoring storm water discharges and authorized non-storm water discharges in accordance 
with a Monitoring Implementation Plan. The purpose of the Industrial SWPPP is to: 

1. Demonstrate compliance with the Industrial General Permit; 
2. Identify pollutant sources potentially affecting the quality of storm water discharges; 
3. Develop Best Management Practices (BMPs) to reduce or prevent storm water pollutants 

associated with industrial activities; 
4. Measure the effectiveness of BMPs in preventing or reducing pollutants in storm water discharges 

and authorized non-storm water discharges; 
5. Outline the Monitoring Implementation Plan; 
6. Provide measurable goals for the implementation of the SWPPP; and 
7. Ensure that practices at the facility to reduce or prevent pollutants in storm water discharges and 

authorized non-storm water discharges are evaluated and revised to meet changing facility 
conditions. 

Clayton Quarry is subject to the Industrial General Permit through the following Standard Industrial 
Classification (SIC) codes: 1422—Construction Sand and Gravel and 1429—Crushed and Broken Stone. 
CEMEX has prepared and filed with the RWQCB an NOI and Industrial SWPPP for the facility, and 
periodically updates the SWPPP, most recently in 2019 (CEMEX 2019). The SWPPP is implemented in 
conjunction with a hazardous materials business plan and spill prevention control and countermeasures 
plan. Total suspended solids from the material storage yard and petroleum products and diesel handled 
near the shop building and at a site fueling station are identified in the SWPPP as the potential pollutants 
of concern. BMPs include sweeping and cleaning of all paved surfaces; the use of dust controls such as 
vegetative cover, mulch, rock filters, and dust suppressants; maintenance of berms, curbs, fiber rolls or 
waddles, rock filters, and other controls to minimize stormwater run on and runoff at materials storage 
areas; maintenance of a series of settling ponds to filter and clarify stormwater; storage of hazardous 
materials on impervious pads, covered areas, and/or secondary containment; use of drip pans and 
absorbents under leaky vehicles and equipment; and operation and maintenance of a 10,000-gallon 
underground stormwater containment tank for the settling of solids. The plan also requires the sampling 
of stormwater up to four times per year when overflow discharge from the holding pond outlet or sump 
pump outlet occurs. 

California Surface Mining and Reclamation Act 
The Surface Mining and Reclamation Act of 1975 (SMARA) (Public Resources Code [PRC], Sections 2710–
2796) and its implementing regulations (California Code of Regulations [CCR], Title 14, §3500 et seq.) 
provide a comprehensive surface mining and reclamation policy that regulates surface mining operations 
to assure that adverse environmental impacts are minimized and mined lands are reclaimed to a usable 
condition.  SMARA also encourages the production, conservation, and protection of the state’s mineral 
resources.  PRC Section 2207 provides annual reporting requirements for all mines in the state, under which 
the State Mining and Geology Board is also granted authority and obligations. 

SMARA CCR Section 3706 applies to the discussion of the project’s potential for hydrology and water 
quality impacts: 



 CLAYTON QUARRY RECLAMATION PLAN AMENDMENT 
4.6—Hydrology and Water Quality DRAFT EIR 

4.6-16  February | 2022 

a) Surface mining and reclamation activities shall be conducted to protect on-site and downstream 
beneficial uses of water in accordance with the Porter-Cologne Water Quality Control Act, Water 
Code Section 13000, et seq., and the Federal Clean Water Act, 33 U.S.C. Section 1251, et seq. 

b) The quality of water, recharge potential, and storage capacity of ground water aquifers which are 
the source of water for domestic, agricultural, or other uses dependent on the water, shall not be 
diminished, except as allowed in the approved reclamation plan. 

c) Erosion and sedimentation shall be controlled during all phases of construction, operation, 
reclamation, and closure of a surface mining operation to minimize siltation of lakes and 
watercourses, as required by the RWQCB or the SWRCB. 

d) Surface runoff and drainage from surface mining activities shall be controlled by berms, silt fences, 
settling ponds, revegetation, hay bales, or other erosion control measures, to ensure that 
surrounding land and water resources are protected from erosion, gullying, sedimentation and 
contamination. Erosion control methods shall be designed to handle runoff from not less than the 
20 year/l-hour intensity storm event. 

e) Where natural drainages are covered, restricted, rerouted, or otherwise impacted by surface 
mining activities, mitigating alternatives shall be proposed and specifically approved in the 
reclamation plan to assure that runoff shall not cause increased erosion or sedimentation. 

f) When stream diversions are required, they shall be constructed in accordance with: (1) the stream 
and lake alteration agreement between the operator and the Department of Fish and Game; and (2) 
the requirements of the Federal Clean Water Act, Sections 301 (33 U.S.C. 1311) and Section 404 (33 
U.S.C. 1344) and/or Section 10 of the Rivers and Harbors Act of 1899 (33 U.S.C. 403). 

g) When no longer needed to achieve the purpose for which they were authorized, all temporary 
stream channel diversions shall be removed and the affected land reclaimed. 

Sustainable Groundwater Management Act 
On September 16, 2014, Governor Jerry Brown signed into law a three-bill legislative package—Assembly 
Bill 1739 (Dickinson), SB 1168 (Pavley), and SB 1319 (Pavley)—collectively known as the Sustainable 
Groundwater Management Act (SGMA), which requires governments and water agencies of high- and 
medium-priority basins to halt overdraft and bring groundwater basins into balanced levels of pumping 
and recharge. Under SGMA, these basins should reach sustainability within 20 years of implementing their 
sustainability plans. For critically over-drafted basins, sustainability should be achieved by 2040. For the 
remaining high- and medium-priority basins, 2042 is the deadline. Through SGMA, the California 
Department of Water Resources provides ongoing support to local agencies through guidance, financial 
assistance, and technical assistance. SGMA empowers local agencies to form Groundwater Sustainability 
Agencies to manage basins sustainably and requires the preparation of groundwater sustainably plans for 
crucial (i.e., medium to high priority) groundwater basins in California. Adjudicated basins are exempt 
from developing a groundwater sustainability plan. 

The project site is located within the Clayton Valley Groundwater Basin, which has been designated a very 
low priority basin and as such local agencies are not required to form a Groundwater Sustainability Agency 
or develop a groundwater sustainability plan.  

4.6.2.3 Local 

Contra Costa County Code of Ordinances 
The Contra Costa County Surface Mining and Reclamation Ordinance (Chapter 88-11) includes the 
following provisions related to hydrology and water quality: 
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− result in substantial erosion or siltation on- or off-site, 
− substantially increase the rate or amount of surface runoff in a manner which would result in 

flooding on- or offsite, 
− create or contribute runoff water which would exceed the capacity of existing or planned 

stormwater drainage systems or provide substantial additional sources of polluted runoff, or 
− impede or redirect flood flows; 

d) in flood hazard, tsunami, or seiche zones, risk release of pollutants due to project inundation; or 
e) conflict with or obstruct implementation of a water quality control plan or sustainable 

groundwater management plan. 

4.6.3.2 Analysis Methodology 

Evaluation of the hydrology and water quality impacts in this section is based on information from 
published maps, reports, and other documents that describe the hydrological and hydrogeological 
conditions of the project area, and on professional judgment. The analysis is predicated on the fact that the 
operator of the Clayton Quarry (Operator) must comply with  the requirements of the Contra Costa County 
General Plan, the County Surface Mining and Reclamation Ordinance and National Pollutant Discharge 
Elimination System requirements. In addition to review and incorporation of data contained in publicly 
available reports, the County conducted peer review of the reclamation plan amendment, project 
description, drainage plan, and technical evaluations describing existing and reclaimed hydrological and 
geological conditions on the project site and water quality in the quarry pit lake.  

Watershed and Water Quality Analysis 
The watershed analysis in the Hydrology and Water Quality Evaluation (see Appendix G-1) estimates the 
existing and runoff volumes and peak flow rates predicted to occur under the project’s reclaimed condition 
within the on-site watersheds identified in in the Drainage Plan (see Appendix G-2) and shown on Figure 
4.6-3 (watersheds M1, M2, P1, P2, P3, and T). Estimates were provided for 10-year and 100-year 24-hour 
storm events, consistent with the requirements of the Water District Detention Basin Guidelines. Runoff 
volumes for a 20-year, 1-hour storm event were also estimated consistent with the requirements of SMARA 
14 CCR Section 3706(d). Additionally, the watershed analysis from the DA71A Drainage Area runoff 
estimates (see Appendix G-5) estimated the existing and predicted runoff volumes from off-site areas to 
the 15-inch reinforced concrete pipeline that is part of the DA71A Drainage Area. Estimates were provided 
for the 10-year, 24-hour storm event, which is the design storm on which the capacity of the system is 
determined based on the watershed area and Flood Control District (1991) guidance. The analyses used 
U.S. Department of Agriculture TR-55 methodology and the Flood Control District rational formula 
calculations.   

Due to the relatively small individual watershed areas and steep slopes, the calculated time of 
concentration was very short for all areas, typically ranging from less than one to about eight minutes. To 
provide a consistent basis for comparison and to avoid extreme over-estimates of the hourly rainfall 
intensity for short times of concentration, a minimum time of concentration of 10 minutes was used 
throughout this analysis, consistent with US. Department of Agriculture TR-55 methodology.  

The estimated rainfall depths used in the analysis are summarized in Table 4.6-3, “Estimated Rainfall 
Depths for Design Storm Events.” 
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TABLE 4.6-3 
ESTIMATED RAINFALL DEPTHS FOR DESIGN STORM EVENTS (INCHES) 

Storm Frequency 24-hour Duration 1-hour Duration Tc = 10 minutes 
100-year 5.6 1.25 0.48 
10-year 3.6 0.85 0.33 

20-year, 1-hour NA 0.92 0.37 
Source: Appendix G-1 
Notes: NA = Not Applicable Tc = Time of Concentration 

To estimate the timeframe within which the quarry pit lake would rise to an elevation of 735 feet msl, a 
general water budget approach was used to compare the volume of water that would enter the quarry after 
mining is completed with the amount of water that would leave the quarry. Water would enter the quarry 
from direct rainfall on the quarry pit lake surface, runoff from the disturbed watershed area within the 
mining perimeter, runoff from the vegetated watershed area that would remain undisturbed, and spring 
flow. Water would leave the quarry by evaporation, percolation into fractures in the bedrock, and surface 
runoff once the water level of the quarry pit lake reaches the outlet structure elevation of 735 ft msl. Detailed 
methodology is provided in Appendix G-1. 

An Adaptive Management Program (see Appendix G-3) was developed to evaluate water quality 
conditions in the proposed quarry pit lake. The Adaptive Management Program is based on the Chapter 9, 
“Sampling Plan,” of the EPA SW-846 Compendium (EPA 2021a). The development of the Adaptive 
Management Program is based on the results of leaching tests that were conducted on samples collected at 
the Clayton Quarry on March 12, 2014 and October 14, 2020. The 2014 samples consisted of one sample of 
crushed diabase material from the product piles in the processing plant area and one sample of Knoxville 
formation from the east rim of the quarry. The 2020 samples consisted of four samples of unaltered diabase, 
four samples of mineralized diabase, and five samples of Knoxville formation. Mineralized diabase 
samples were specifically targeted during the 2020 sampling event because, following the 2014 sampling 
event, carbonate veining and minor sulfide mineralization were observed on weathered diabase surfaces 
within the quarry. The water quality of the existing quarry pit lake was not sampled because water quality 
conditions in this lake would not be representative of post-mining period water quality for two reasons: (1) 
the existing quarry pit lake is impacted by mining operations and uses; (2) the geologic materials to which 
the existing quarry pit lake is currently exposed are different from the materials that would be exposed to 
quarry pit lake water during the post-mining period. 

The purpose of the leaching tests was to evaluate the potential for minerals within the diabase and the 
Knoxville formation to leach into rain water that runs off of reclaimed surfaces and enters the quarry. The 
samples were leached using deionized water following the Waste Extraction Test protocols (DI-WET test). 
The leachate samples generated from the DI-WET extraction of the diabase and the Knoxville formation 
were analyzed for metals, acid-base accounting and sulfur parameters (these parameters were analyzed in 
the 2020 samples only), and general mineral constituents.  The constituent concentrations were compared 
to the regulatory thresholds. The regulatory thresholds considered in the analysis were the primary and 
secondary maximum contaminant levels (MCLs) for drinking water identified by the SWRCB (SWRCB 
2018a and 2018b). Primary MCLs limit the levels of contaminants in drinking water that could be harmful 
to public health, while secondary MCLs regulate contaminants in drinking water that may cause cosmetic 
effects (such as tooth discoloration) or aesthetic effects (such as taste, odor, or color). 

Concentrations of constituents detected in the DI-WET leachate samples collected in 2014 were below the 
primary and secondary MCLs with the exception of aluminum in the DI-WET leachate from diabase, which 
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slightly exceeded the secondary MCL of 200 micrograms per liter (µg/L). Aluminum, barium, iron, and 
zinc was detected in the DI-WET leachate from the Knoxville formation samples, but at levels below the 
primary and secondary MCLs. Detailed methodology and results of the 2014 samples are presented in the 
Hydrology and Water Quality Evaluation (see Appendix G-1) 

The concentrations of constituents detected in the DI-WET leachate samples collected in 2020 were below 
the primary and secondary MCLs with the exception of concentrations of six constituents summarized as 
follows: 

• Arsenic from one of the Knoxville Formation samples; 
• Manganese from one of the mineralized diabase samples; 
• pH from all four of the unaltered diabase samples; 
• Conductivity from two of the mineralized diabase samples; 
• Total dissolved solids (TDS) from three of the mineralized diabase samples; and 
• Sulfate from three of the mineralized diabase samples. 

Detailed methodology and results of the 2020 samples are presented in the Adaptive Management Program 
(see Appendix G-3). 

Based on the watershed analysis in the Hydrology and Water Quality Evaluation (see Appendix G-1) and 
the sampling results of the Adaptive Management Program (see Appendix G-3), the Quarry Lake Water 
Quality Analysis (see Appendix G-4) was completed to estimate how the water quality in the quarry lake 
would change after mining is complete and the quarry pit lake fills with water. The analysis estimated 
concentrations of the following constituents in the quarry pit lake over time: 

• Arsenic; 
• Manganese; 
• TDS; 
• Sulfate; 
• Iron; 
• Selenium; and 
• Vanadium. 

These constituents were selected based on the constituents of concern identified in the Adaptive 
Management Program (see Appendix G-3) and also include metals that could harm wildlife in the lake and 
that were detected in at least one sample.  

The standards used to evaluate whether or not water quality objectives may be exceeded were the primary 
and secondary drinking water MCLs (SWRCB 2018a and 2018b), the water quality objectives listed in 
Chapter 3 of the Basin Plan (RWQCB 2017), and the EPA’s Aquatic Life Criteria Table (EPA 2021b). The 
water quality standards are summarized in Table 4.6-4, “Quarry Lake Water Quality Standards.” 
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TABLE 4.6-4 
QUARRY LAKE WATER QUALITY STANDARDS 

Constituent 
Drinking Water MCLs 

(mg/L) Basin Plan (mg/L) a EPA Aquatic (mg/L) 
Arsenic 0.01 0.15/0.34 b 0.15/0.34 b 
Manganese 0.05 c 0.05 c NA 
Total Dissolved Solids 500-1,000 c 500-1,000 c NA 
Sulfate 250-500 c 250-500 c NA 
Iron 0.3 c 0.3 c 1.0 
Selenium 0.05 0.005/0.02 b 0.0015 d 
Vanadium NA NA NA 
Source: SWRCB 2018a, SWRCB 2018b, RWQCB 2017, EPA 2016, EPA 2021b. 
Notes: NA = not available or not applicable; EPA = U.S. Environmental Protection Agency; mg/L = milligrams per liter. 
a) Table 3.5 of the Basin Plan includes MCLs for certain beneficial uses. 
b) 4-day average/1-hour average, also referred to as chronic and acute. 
c) Secondary MCL. 
d) 30-day average based on EPA (2016). 

For constituents where the laboratory results include both samples with detectable values of the specific 
analyte and samples in which the laboratory did not detect that analyte (referred to as a non-detect result), 
the results for the non-detect samples were presumed to be one-half of the laboratory detection limit so 
that statistical analyses can be performed on the entire sample set (EPA 1991). 

Conductivity and pH are water quality properties that are not directly related to a mass per volume 
concentration of a single analyte.  The conductivity is a function of the amount of TDS in the water.  Thus, 
the TDS evaluation was used as an indicator of conductivity.   

The pH concentration would vary based not only on the nature of the rainfall running off from the exposed 
geologic formations around the quarry, but would also vary based on the amount of dissolved carbon 
dioxide and oxygen in the water. These latter two factors are dependent on the amount of carbon dioxide 
in the atmosphere, the extent of aquatic plant growth in the quarry lake, and the amount of decaying 
organic matter that accumulates in the quarry lake. As discussed in the Hydrology and Water Quality 
Evaluation (see Appendix G-1), due to the steep sides of the quarry, it is not anticipated that appreciable 
aquatic plant growth would occur in the quarry lake.  Thus, there would be little or no decaying organic 
matter in the lake that could affect pH.  Furthermore, as discussed in the Adaptive Management Program 
(see Appendix G-3), the Knoxville Formation and the diabase rock both have a net acid neutralization 
potential, so acid rock drainage would not occur within the reclaimed quarry and pH levels will not fall 
below applicable water quality standards.  Thus, pH was not estimated as part of the Quarry Lake Water 
Quality Analysis.   

Quarry Pit Lake Seiche Analysis 
The Geotechnical Evaluation (see Appendix F) analyzed the potential for a landslide at the south quarry 
pit slope to result in a seiche that could overtop the sides of the pit lake. The following methods were used 
to complete the analysis: 

• Review relevant science and engineering literature to determine appropriate analytical, empirical, 
and numerical approaches to estimating subaerial landslide generated waves properties. 
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• Review characteristics of the sub-aerial pit-slope failure and topography of Clayton Quarry 
opposite the spillway weir to develop the basic dimensional parameters of a potential landslide 
scenario with wave generating potential. 

• Use available empirical methods to estimate the characteristics of waves generated in the pit basin 
by the identified potential landslide scenario. 

• Estimate wave run-up elevations and mean overtopping discharge rates at the spillway on the 
opposite side of the pit to the slope failure using empirical methods and calculation tools from the 
coastal engineering literature. 

• Estimate the potential effects of a rock berm concept on mitigating mean overtopping discharges 
for the identified landslide scenario. 

Detailed methodology is provided in Appendix F.  

4.6.4 Project Impacts and Mitigation Measures 

Impact 4.6-1:  Violate Water Quality Standards or Waste Discharge Requirements or 
Substantial Degradation of Surface Water or Groundwater Quality 

Water quality would have the potential to be affected in the short-term by reclamation activities (e.g., 
erosion and sedimentation due to land disturbances; uncontained material and equipment storage 
areas; improper handling of hazardous materials; and leaking oils and grease from heavy equipment). 
Water quality can also be affected in the long-term if the proposed long-term land use could result in 
the release of pollutants (e.g., landscaping fertilizers, pesticides and herbicides, and trash). Surface 
water quality impacts associated with the proposed project can come from both stormwater runoff and 
discrete non-stormwater discharges to receiving waters. Groundwater quality can be impacted through 
activities that would put contaminants into contact with groundwater (e.g., drilling of deep wells, 
release of pollutants in a quarry pit that is excavated below the local groundwater table). Without 
proper consideration and precautions, and without conducting reclamation activities according to the 
terms and conditions of applicable permits, such activities can degrade water quality in receiving water 
bodies, leading to violation of water quality standards and/or Basin Plan objectives. 

Mining-Period Reclamation and Final Reclamation Activities 
Mining-period reclamation activities under the revised reclamation plan would continue to be subject 
to all applicable local, state, and federal water quality and hazardous materials management 
requirements including the Industrial General Permit and the associated site-specific SWPPP. The 
revised reclamation plan would not alter existing mining-period activities by the development of new 
facilities or implementation of new activities on the project site. As described in Section 2.5.13, “Mining 
and Reclamation Sequence and Schedule,” in Chapter 2, slope contouring and revegetation of the 
overburden fill areas would occur concurrent with ongoing mining activities to the extent feasible. 
Reclamation activities that would be conducted in conjunction with mining would also be subject to 
coverage under the existing Industrial General Permit and associated site-specific SWPPP. Under 
Industrial General Permit requirements, CEMEX must periodically review and update the SWPPP to 
ensure it addresses site specific conditions, and this process would continue under the revised 
reclamation plan. 

After mining is complete in 2068, the existing processing plant facilities would be removed, and the 
disturbed areas outside of the quarry pit (including the processing plant facilities and overburden fill 
areas) would be contour graded, resoiled, revegetated, and converted to open space land uses. 
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Additionally, a 24-inch diameter drainage pipeline would be installed to convey flows from the quarry 
pipeline to the 18-inch stormwater line located along Mitchell Canyon Road, and erosion control and 
stormwater management facilities would be installed, as described in Section 2.5.4, “Drainage, 
Sediment, and Erosion Control,” in Chapter 2. 

Final reclamation activities, including finish slope contouring, revegetation, development of drainage 
facilities along the east rim haul road, placement of rip-rap along the east rim of the quarry pit lake, 
demolition and removal of existing processing plant facilities on the site, and development of an outlet 
and drainage pipeline at the quarry pit lake, would need to comply with the NPDES program either 
by incorporating coverage under the Industrial General Permit through an amendment to the existing 
site-specific industrial activities SWPPP or by filing a Notice of Intent and SWPPP for compliance under 
the Construction General Permit. Similar to the Industrial General Permit SWPPP, the Construction 
General Permit SWPPP would identify BMPs and direct inspections and monitoring to protect 
stormwater runoff, prevent unauthorized discharges, and ensure the avoidance of substantial 
degradation of water quality during final reclamation. Typical BMPs that could be incorporated into 
the SWPPP to protect water quality include the following: 

• Covering stockpiled soil at the end of each workday. 
• Vegetating landscaped/vegetated swale areas as soon as feasible following grading activities. 
• Placing perimeter straw wattles to prevent off-site transport of sediment. 
• Using drop inlet protection (filters and sandbags or straw wattles), with sandbag check dams 

within paved areas. 
• Regular watering of exposed soils to control dust during demolition and construction. 
• Implementing specifications for demolition/construction waste handling and disposal. 
• Using contained equipment wash-out and vehicle maintenance areas. 
• Maintaining erosion and sedimentation control measures throughout the construction period. 
• Stabilizing construction entrances to avoid trucks from imprinting soil and debris onto the 

adjoining roadway. 
• Training, including for subcontractors, on general site housekeeping. 

The implementation of Mitigation Measure 4.6-1a would require compliance with NPDES program 
requirements through SWPPP implementation under either the Industrial or Construction General 
Permit. Therefore, with implementation of Mitigation Measure 4.6-1a, the potential of mining-period 
reclamation activities and final reclamation activities to violate water quality standards or substantially 
degrade water quality would be less than significant. 

Level of Significance Before Mitigation:  Potentially significant. 

Mitigation Measure 4.6-1a: Compliance with General Permit Requirements 
Compliance with requirements set forth in applicable NPDES and SWPPP. The operator of the Clayton 
Quarry (Operator) shall comply with the requirements set forth in any applicable NPDES program or 
SWPPP requirements, including, but not limited to, submitting a Notice of Intent prior to the start of 
activities under the Construction General Permit, updating the existing SWPPP as required by the 
Industrial General Permit based on changes to site conditions, and implementing typical BMPs for the 
protection of water quality. 

Level of Significance After Mitigation:  Less than significant. 
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Post-Reclamation Conditions 
No post-reclamation uses are proposed that would involve activities or facilities that would require the 
use of hazardous materials, generate trash, or that would otherwise have the potential to degrade water 
quality or violate water quality standards or WDRs. However, once mining is complete, a quarry pit 
lake would form as the former mining excavation fills with water over time. The primary source of 
water into the quarry pit lake would be local rainfall, including rain that falls on the quarry pit and 
runoff that occurs from the surrounding watershed and the exposed quarry walls. It is estimated that 
it would take approximately 158 years for the quarry-lake water surface to rise to the proposed pit 
outlet elevation of 735 feet msl. Once the quarry pit lake reaches the outlet elevation, the quarry pit lake 
would have a surface area of approximately 32 acres and would hold over 8,500 acre-feet of water. The 
watershed around the quarry pit lake would consist of 17 acres of undisturbed vegetated land, 41 acres 
of diabase high walls, and eight acres of Knoxville formation slopes, as described in Table 4.6-5, 
“Existing and Proposed Watershed Areas.” The undisturbed vegetated land is underlain by diabase, 
therefore, about 88 percent of the 66-acre watershed area would consist of diabase.  

TABLE 4.6-5 
EXISTING AND PROPOSED WATERSHED AREAS 

Watershed ID Watershed Description 
Existing Area 

(acres) 
Proposed Area 

(acres) 
P1 Water surface within the quarry pit 7 32 
P2 Exposed quarry pit walls and haul road 64 49a 
P3 Vegetated areas 19 17 
Total Quarry 
Watershed Area Areas Draining To Quarry Pit 90 98 

M1 
Contains the south overburden fill area and the 

majority of the north overburden fill area 
89a 81  

M2 
Contains the northern portion of the north 

overburden fill area 
11 11 

Total Mitchell 
Creek 
Watershed Area 

Areas Draining To Mitchell Creek 100 92 

Source: Appendix G-1 
Notes: Watersheds on the project site are shown on Figure 4.6-3. P1, P2, and P3 are watersheds draining to the quarry pit. M1 
and M2 are watershed draining to Mitchell Creek. 
a = this area includes the transitional watershed T, which is an 8-acre watershed in the Knoxville formation that drains towards 
watershed M1 under existing conditions, but would drain towards watershed P1 under the revised reclamation plan. 

The post-mining water quality in the quarry pit lake would primarily be influenced by leaching of the 
minerals from the underlying geologic formations in the runoff from the surrounding watershed.  
Studies indicate that oxidation of pyrite in the presence of water and limestone or dolomite results in 
insoluble ferric (Fe3+) oxide, dissolved ions of sulfate, calcium and magnesium, and carbon dioxide. 
Such a reaction has the potential to result in elevated concentrations of sulfate, calcium, and 
magnesium along with elevated TDS levels in the runoff water to the pit, thereby influencing the 
quality of pit lake water and the quality of water that would discharge from the pit lake once reaching 
the outlet elevation.  

Geochemical conditions on the diabase and in the quarry lake are likely to change over time. At the 
cessation of mining, surface diabase would not yet be submerged and would be exposed to the 
atmosphere and intermittent seasonal precipitation. As the quarry fills with water forming the pit lake, 
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the exposed diabase would be submerged as the lake level rises and the diabase exposure to available 
oxygen would diminish. The absence of oxygen under submerged conditions would restrict oxidation 
of the pyrite or other sulfides. Therefore, water quality in the quarry lake would change over time as 
the lake fills and oxidization rates change. Thus, corrective actions that may be required early in the 
life of the quarry lake would be expected to change, and could become unnecessary, as the lake fills 
and once it is full. Likewise, if corrective actions are not necessary early on, that does not necessarily 
indicate they would not be needed later. It is also possible that the specific exceedances could change 
over time, necessitating a change in the appropriate corrective measure. 

As described above in the “Watershed and Water Quality Analysis” section, leaching tests were 
conducted on samples of diabase and Knoxville formation to evaluate the potential for minerals within 
the rocks to leach into rain water that runs off of reclaimed surfaces and enters the quarry. The 
concentrations of constituents detected in the leachate samples collected in were below the primary 
and secondary MCLs with the exception of concentrations of six constituents (i.e., arsenic, manganese, 
pH, conductivity, TDS, sulfate). A Quarry Lake Water Quality Analysis (see Appendix G-4) was 
completed to evaluate changes in concentrations of the constituents of concern identified in the 
Adaptive Management Program (see Appendix G-3) and of the metals that could harm wildlife in the 
lake and that were detected in at least one sample. The results of the analysis are summarized in Table 
4.6-6, “Estimated Incremental Constituent Concentrations Over Time.” 

TABLE 4.6-6 
ESTIMATED INCREMENTAL CONSTITUENT CONCENTRATIONS OVER TIME  

Constituent Concentrations (mg/L) a Water Quality Standards (mg/L) 

Quarry Lake Water Elevation 
(feet above mean sea level) 

410 530 630 735 
MCL Basin Plan c EPA 

Aquatic 
Total Years to Fill 21 41 71 158 

Arsenic 0.0009 0.001 0.0012 0.0016 0.01 0.15/0.34 d 0.15/0.34 d 
Manganese 0.0138 0.0148 0.0164 0.0218 0.05 e 0.05 e NA 
Total Dissolved Solids b 174 186 206 274 500-1,000 e 500-1,000 e NA 
Sulfate 95 102 113 150 250-500 e 250-500 e NA 
Iron 0.1195 0.1281 0.1421 0.1899 0.3 e 0.3 e 1.0 
Selenium 0.0005 0.0005 0.0006 0.0009 0.05 0.005/0.02 d 0.0015 f 
Vanadium 0.0129 0.014 0.0157 0.0215 NA NA NA 
Source: Appendix G-4, SWRCB 2018a, SWRCB 2018b, RWQCB 2017, EPA 2016, EPA 2021b. 
Notes: MCL = Maximum Contaminant Level; NA = not available or not applicable; EPA = U.S. Environmental Protection Agency; 
mg/L = milligrams per liter. 

a) pH was not evaluated because there would be little or no decaying organic matter in the lake that could affect pH.  
Furthermore, as discussed in the Adaptive Management Program (see Appendix G-3), the Knoxville Formation and the 
diabase rock both have a net acid neutralization potential, so acid rock drainage would not occur within the reclaimed quarry 
and pH levels will not fall below applicable water quality standards 

b) Total Dissolved solids are an indicator of conductivity. 
c) Table 3.5 of the Basin Plan includes MCLs for certain beneficial uses. 
d) 4-day average/1-hour average, also referred to as chronic and acute. 

e) Secondary MCL. 
f) 30-day average based on EPA (2016). 

As shown in Table 4.6-6, none of the constituents detected would exceed any existing water quality 
standards. TDS is an indicator of conductivity, and because TDS is estimated to occur at levels that are 
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about half of the MCL and Basin Plan water quality standards, this indicates that conductivity would 
not be likely to exceed acceptable levels. Once the water level reaches an elevation of 735 feet msl, then 
any excess water would be discharged from the quarry lake.  At that point, the volume of water 
entering the lake and the volume of water leaving the lake would be the same so that the constituent 
concentrations would remain constant from that time forward.  

It should be noted that mining activities are anticipated to continue until the year 2068, after which the 
quarry pit lake would take approximately 158 years to fill to the design discharge elevation of 735 feet 
msl. It is probable that water quality standards will change during this time period. Should changes in 
water quality standards result in the exceedance of a standard for any given constituent, it is possible 
that discharges from the quarry pit lake could violate water quality standards. The implementation of 
Mitigation Measure 4.6-1b would require the Operator to submit a Report of Waste Discharge to the 
RWQCB prior to discharging any pit lake water and receive WDRs prior to pit lake discharges to 
downstream water bodies. The WDRs would include a Monitoring and Reporting Program that would 
verify the concentration of constituents of concern and, if necessary, require the treatment of lake water 
prior to discharge. Additionally, Mitigation Measure 4.6-1c also requires the establishment of a funding 
mechanism dedicated to compliance with regulatory requirements for the management and treatment 
of discharges. Therefore, with implementation of Mitigation Measure 4.6-1c, the potential of the surface 
water discharges from the quarry pit lake to degrade downstream water quality or violate water quality 
standards would be less than significant. 

Level of Significance Before Mitigation:  Potentially significant. 

Mitigation Measures:  

Mitigation Measure 4.6-1b:  RWQCB Discharge Approvals  
The operator of the Clayton Quarry (Operator) shall submit a Report of Waste Discharge to the San 
Francisco Regional Water Quality Control Board (RWQCB) prior to discharging any pit lake water. 
The report shall include information on the estimated characteristics of the quarry pit lake water quality 
as described in the “Quarry Lake Water Quality and Aquatic Life Criteria” Technical Memorandum, 
prepared by EMKO Environmental, Inc., July 2, 2021. The Operator shall implement any WDRs issued 
by the RWQCB in response to the Report of Waste Discharge. The Operator shall inform the County 
that a Report of Waste Discharge has been submitted, and shall provide the County with evidence of 
NPDES coverage and WDR compliance prior to any off-site discharge and at any time thereafter upon 
County request. 

Mitigation Measure 4.6-1c: Funding Mechanism 
Within 30-days after the effective date of this permit, the Operator shall submit for review and approval 
by the Director of Conservation and Development, or designee, (“Director”) a proposed funding 
mechanism (e.g., a bond) and cost basis to secure costs related to the required post-reclamation activities. 
The funding mechanism shall be in a form and an amount reasonably acceptable to the Director and 
shall be sufficient to cover costs associated with those post-reclamation activities described in Table 1 
below, including the activities required by Mitigation Measure 4.6-7. The funding mechanism shall be 
held by the County, or held and managed by a third party approved by the Operator and County, as 
determined by the Director. On the fifth anniversary of this permit’s effective date, and at five-year 
intervals thereafter, the Operator shall submit an updated post-reclamation activity funding mechanism 
and cost basis to the Director for review and approval. The updated cost basis must be calculated to 
account for inflation and updated materials, construction, and maintenance costs, sufficient for the 
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Director to determine whether the funded amount sufficiently secures anticipated costs related to the 
required post-reclamation activities. The Operator shall submit a Condition of Compliance review 
application (or equivalent) and associated deposit with each 5-year review to cover County time and 
material costs related to the Director’s review of the updated funding mechanism and cost basis.  

Table 1   
Clayton Quarry Lake Drainage Post‐Reclamation Inspection and Maintenance Activities   

Item   Description   Implementation Timing   
Inspection Items   

1    Quarry pit drainage outlet structure, including:    
a. Condition of concrete bulkhead (e.g., 

spalling, exposed reinforcing, cracks, joint openings)    
b. Condition of steel plate (e.g., abrasion, rust)    
c. Condition of debris screen (e.g., abrasion, rust, 

connection to steel plate)    

Annual inspection    

2    24-inch HDPE drainage pipe (culvert), including:    
a. Condition of pipe at inlet    
b. Condition of pipe at manholes (2)    
c. Condition of pipe connection at Mitchell Canyon Rd.    

Annual inspection    

3    Rip-rap mound above drainage outlet (e.g., scour, 
undermining, washout, or other damage)    

Annual inspection    

4    Quarry lake perimeter fencing    Annual inspection    
Maintenance Items   

5    Repairs to quarry pit drainage outlet structure (e.g., 
concrete facing and reinforcement)    

Deficiencies to be addressed prior 
to next inspection; immediate 
repair if structural integrity of 
drainage outlet is in jeopardy    

6    Clean-out of 24-inch HDPE drainage pipe 
(culvert)    

Deficiencies to be addressed prior 
to next inspection; clean out 
sediment and debris prior to onset 
of rainy season, if needed    

7    Maintenance of rip-rap mound (e.g., clean-out of 
sediment and debris and replacement of rip- rap rock)    

Deficiencies to be addressed prior 
to next inspection; clean out 
sediment and debris and re-
establish rip-rap protection prior to 
onset of rainy season, if needed    

8    Repair damaged quarry lake perimeter fencing    Deficiencies to be addressed prior 
to next inspection; repair wire mesh 
and barbed wire, if needed    

Level of Significance After Mitigation:  Less than significant.  

Groundwater Quality 
As described under Section 4.6.1.5, above, the western areas of the project site, where the quarry pit is 
located, are underlain by diabase rock types and the Knoxville formation, where groundwater occurs 
only in fractures and results from surface water seeping into the fractures in the rock mass. The eastern 
portion of the project site is underlain by alluvium and is part of the Clayton Valley groundwater basin 
(see Figure 4.4-1). Both the Geotechnical Evaluation (see Appendix F) and the Hydrology and Water 
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Quality Evaluation (see Appendix G-1) indicate that the quarry is not hydraulically connected to the 
Clayton Valley groundwater basin.  

Because the quarry pit is not hydraulically connected to the Clayton Valley groundwater basin, 
reclamation activities within the quarry pit and the formation of the proposed quarry pit lake would 
not have the potential to come into contact with and potentially degrade local groundwater quality. 
The activities proposed on the eastern portion of the project site that is underlain by the Clayton Valley 
groundwater basin generally involve only shallow disturbance of the ground surface associated with 
removal of processing plant facilities, contour grading, resoiling, and installation of drainage 
infrastructure. Groundwater monitoring at a location 1.5 miles north of the project site indicates 
groundwater levels in the vicinity of the project site range from about 30 to 40 feet below the ground 
surface (Terraphase Engineering Inc. 2021). As described in Section 2.5.3, “Surface and Groundwater 
Quality Protection,” the deepest ground disturbance proposed within the portion of the project site 
that overlays the Clayton Valley groundwater basin would be excavation of between 5 to 10 feet below 
the ground surface for the development of the proposed drainage pipeline. Therefore, the activities 
proposed under the revised reclamation plan would not have the potential to encounter groundwater. 
This impact would be less than significant. 

Level of Significance:  Less than significant. 

Mitigation Measures: None required. 

Impact 4.6-2:  Substantially Decrease Groundwater Supplies or Interfere Substantially With 
Groundwater Recharge Such That the Project May Impede Sustainable 
Groundwater Management of the Basin 

As described under Section 4.6.1.5, above, the western areas of the project site, where the quarry pit is 
located, are underlain by diabase rock types and the Knoxville formation, where groundwater occurs 
only in fractures and results from surface water seeping into the fractures in the rock mass. The eastern 
portion of the project site is underlain by alluvium and is part of the Clayton Valley groundwater basin 
(see Figure 4.4-1). There is no sustainable groundwater management plan in place for Clayton Valley 
groundwater basin, which is classified as a very low priority basin under the SGMA. 

The proposed project would not require the use of groundwater and would not develop impervious 
surfaces that could interfere with groundwater recharge. The impervious surfaces at the plant site, 
which is located within the Clayton Valley groundwater basin, would be removed when the processing 
plant facilities are removed as part of final reclamation. This would potentially increase groundwater 
recharge within the groundwater basin. 

The final elevation of the quarry pit would be approximately 110 feet msl. The lowest elevation of the 
project site (other than the quarry pit) is approximately 560 feet msl at the Mitchell Canyon Road 
entrance to the project site.  Therefore, the quarry pit would be approximately 450 feet deeper than the 
lowest elevation of the project site. If the quarry pit were hydraulically connected to the Clayton Valley 
groundwater basin, this could result in the flow of water from the Clayton Valley groundwater basin 
into the quarry pit. DWR (2021a) groundwater basin mapping indicates that the quarry pit is not 
underlain by a groundwater basin. In addition, as described under Section 4.6.1.5, above, both the 
Geotechnical Evaluation (see Appendix F) and the Hydrology and Water Quality Evaluation  (see 
Appendix G-1) indicate that the quarry is not hydraulically connected to the Clayton Valley 
groundwater basin located east and north of the quarry pit. Upon completion of mining, the quarry pit 



CLAYTON QUARRY RECLAMATION PLAN AMENDMENT  
DRAFT EIR 4.6—Hydrology and Water Quality 

February | 2022  4.6-31 

would fill with water from rainfall and spring flows through the fractures. The spring flows do not 
represent water entering the quarry from outside of the watershed. The springs are just an additional 
mechanism by which local rainfall enters the current dewatered quarry. Therefore, the development of 
the quarry pit lake under the revised reclamation plan would not interfere with or draw water away 
from the adjacent Clayton Valley groundwater basin. 

The proposed project would not require the use of groundwater and would decrease impervious 
surfaces. Furthermore, the quarry pit lake would not be hydrologically connected to the Clayton Valley 
groundwater basin and therefore water from the Clayton Valley groundwater basin would not be 
drawn to the quarry pit. For these reasons, the potential of the proposed project to substantially 
decrease groundwater supplies or interfere substantially with groundwater recharge such that the 
project may impede sustainable groundwater management of the local groundwater basin would be 
less than significant. 

Level of Significance:  Less than significant.  

Mitigation Measure:  None required. 

Impact 4.6-3:  Substantially Alter Drainage Patterns in a Manner Which Would Result in Erosion 
or Siltation Within Areas That Drain to the Northern Watershed 

As described above in the “On-Site Drainage” section and shown on Figure 4.6-3, the project site is 
divided into multiple watersheds (watersheds M1, M2, P1, P2, P3, and T, plus the northern watershed).  

The revised reclamation plan would not alter the northern watershed area with the exception of the 
removal of the existing processing plant facility and development of a berm along the northeast corner 
of the project site. The existing settling ponds and containment basins would be re-graded to final 
contours, but the stormwater detention pond at the open field to the north of the processing plant site 
(shown on Figure 2-5) would be retained. Post-reclamation runoff from the plant site would be directed 
to the stormwater detention pond. The stormwater detention pond can hold up to 225,000 gallons of 
stormwater per day, which is equivalent to the 225,000 gallons per day of stormwater that the existing 
stormwater conveyance and containment system is designed to hold (CEMEX 2019). Any excess 
stormwater would enter the existing drainage swale across the open field that would convey runoff to 
existing and man-made drainage courses in DA96 in the City of Concord. The removal of the 
processing plant facility would decrease impervious surfaces within the northern watershed area and 
thereby decrease both the peak flow rate and the total runoff generated from the plant site area relative 
to existing conditions. The northern watershed area, including the proposed berm, would be resoiled 
and revegetated in accordance with the revised reclamation plan, which would stabilize the soil 
surface.  

The proposed project would continue to retain up to 225,000 gallons per day of stormwater from the 
plant site, would lower peak flow rates and total runoff generated at the plant site, and would 
revegetate the northern watershed area that drains to DA96. This would minimize and potentially 
decrease the potential for erosion and siltation to occur on-site or off-site. For these reasons, the 
potential impact related to erosion and siltation as a result of changes in drainage patterns within the 
northern watershed would be less than significant. 

Level of Significance:  Less than significant.  

Mitigation Measure:  None required. 
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Impact 4.6-4:  Substantially Alter Drainage Patterns in a Manner Which Would Result in Erosion 
or Siltation Within the Quarry, Mitchell Creek, and Transitional Watershed Areas 

As described above in the “On-Site Drainage” section and shown on Figure 4.6-3, the project site is 
divided into multiple watersheds (watersheds M1, M2, P1, P2, P3, and T, plus the northern watershed). 
The proposed and existing watershed areas are summarized in Table 4.6-5 under Impact 4.6-1, above.  

The proposed project would alter drainage on the project site such that the watershed T would drain 
into the quarry pit (watershed P1); under existing conditions, watershed T drains to Mitchell Creek via 
watershed M1. The revised reclamation plan would not add impervious surfaces to the project site. 

As described under Section 4.6.3.2, “Analysis Methodology,” above, the existing and predicted runoff 
volumes and peak flow rates within the watersheds were estimated for 10-year (24-hours), 100-year 
(24-hour), and 20-year (1-hour) events. The results of the analysis are summarized in Table 4.6-7, 
“Existing and Reclaimed Peak Runoff for Design Storm Events.” 

Erosion and Sedimentation with Quarry Pit Watersheds 
As described in Table 4.6-5, the quarry pit watershed areas consist of water surface at the bottom of the 
quarry pit (watershed P1), undisturbed vegetated areas (watershed P2), and exposed quarry pit walls 
(watershed P3). With the exception of wave action, the lake at the bottom of the quarry pit would be a 
still body of water that would not result in erosion. When the quarry pit lake reaches its final elevation 
of 735 feet msl, both the diabase and Knoxville quarry walls would be exposed to long-term, repeated 
action of wind-generated waves against the shore. The diabase rock is a hard igneous rock that is not 
susceptible to erosion from waves, precipitation, or stormwater runoff. The Knoxville formation is a 
sedimentary rock and therefore is more vulnerable to erosion than the diabase rock. As described in 
Chapter 2, and consistent with the recommendations of the Geotechnical Evaluation (see Appendix F), 
the revised reclamation plan proposes to install light-class rip-rap on the Knoxville slope faces on the 
east rim of the quarry that may come in contact with water in the future quarry pit lake. Slopes on the 
east rim of the quarry that do not receive rip-rap treatment would be ripped, disced, and/or scarified 
and then revegetated. The installation of rip-rap and vegetation would protect the Knoxville formation 
slopes from erosion due to wave action and stormwater runoff.  

The quarry east rim haul road above an elevation of approximately 635 feet msl would be located in 
the Knoxville formation and would be vulnerable to erosion. As described in Chapter 2, the revised 
reclamation plan proposes to install adequate drainage controls along the quarry road (e.g., cross 
slopes, rock-lined ditches, and rock slope protection swales) to direct precipitation and runoff from 
Knoxville slopes to the diabase benches in the quarry pit (located below an approximate elevation of 
635 feet msl). These drainage facilities would be designed to accommodate runoff from a 100-year, 24-
hour storm. These erosion control measures are consistent with recommendations of the analysis of 
runoff from the east rim haul road (see Appendix G-6). The quarry east rim haul road below an 
elevation of approximately 635 feet msl would be located in diabase and would therefore not be 
vulnerable to erosion. The undisturbed areas of watershed P3 are vegetated. Vegetation stabilizes soils 
and therefore vegetated areas have low potential for erosion.  
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TABLE 4.6-7 
EXISTING AND RECLAIMED PEAK RUNOFF FOR DESIGN STORM EVENTS 

Storm 
Frequency 

Peak Runoff (cubic feet per second) At Time of Concentration 
Quarry Watersheds Mitchell Creek Watersheds 

Existing 
Watersheds P1, 

P2, and P3 
(90 acres) 

Proposed 
Watersheds  

P1, P2, P3, and T 
(98 acres) 

Existing 
Watershed 

M1+T 
(89 acres) 

Proposed 
Watershed M1 

(81 acres) 

Existing 
Watershed M2 

(11 acres) 

Proposed 
Watershed M2 

(11 acres) 

Total Existing 
Mitchell Creek 

Watersheds 
 M1+M2+T 
(89 acres) 

Total Proposed 
Mitchell Creek 

Watersheds 
M1+M2 

(81 acres) 
10-Year, 24-
hour 

140 160 70 65 9 9 79 74 

20 Year, 1-hour 170 200 85 80 11 11 96 91 
100-Year, 24-
hour 

250 270 130 115 16 16 146 131 

Source: Appendix G-1. 
Notes: Watersheds on the project site are shown on Figure 4.6-3. 
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The implementation of Mitigation Measures 4.6-4a and 4.6-4b would require the incorporation of all 
erosion control measures recommended in the Geotechnical Evaluation (see Appendix F) and the 
analysis of runoff from the east rim haul road (see Appendix G-6). These measures include the 
placement of rip-rap and vegetation along the quarry pit lake shore, and the installation of drainage 
controls such as cross slopes and rock-lined ditches along the portion of east rim haul road located in 
the Knoxville formation. With implementation of Mitigation Measures 4.6-4a and 4.6-4b, the potential 
of the implementation of the revised reclamation to result in increased erosion and sedimentation 
within the quarry pit lake watershed would be less than significant. 

Level of Significance Before Mitigation:  Potentially significant. 

Mitigation Measures:  

Mitigation Measure 4.6-4a: Incorporate Haul Road Erosion Control Measures 
Incorporate erosion control measures into the revised reclamation plan consistent with 
recommendations of the “Runoff from East Rim Access and Upper Quarry Haul Roads” 
Memorandum, prepared by EMKO Environmental, Inc., April 18, 2017. The memorandum shall be 
appended to the Mitigation Monitoring and Reporting Program and shall be incorporated into the 
conditions of approval for the project. Erosion control measures include, but are not limited to the 
installation of drainage controls such as cross slopes and rock-lined ditches along the portion of east 
rim haul road located in the Knoxville formation. 

Mitigation Measure 4.6-4b: Incorporate Quarry Pit and Overburden Fill Area Erosion Control 
Measures 
Incorporate erosion control measures into the revised reclamation plan consistent with 
recommendations of the “Geotechnical Evaluations for Revised Reclamation Plan, Clayton Quarry, 
Clayton, California” Report, prepared by Golder Associates, May 2017. The geotechnical evaluation 
shall be appended to the Mitigation Monitoring and Reporting Program and shall be incorporated into 
the conditions of approval for the project. These erosion control measures include, but are not limited 
to, the placement of rip-rap and vegetation along the quarry pit lake shore, as well as the following 
measures to be implemented within the overburden fill areas: 

• 2.5H:1V or flatter slopes with wheel and track rolling compactive effort; 
• Slope heights under 50 feet vertical, unless interim benches are used for drainage control; 
• Use of “J-ditches” or functional equivalent where beneficial to direct drainage horizontally 

across fill areas to designated drainage channels; 
• Fill slopes revegetated with appropriate erosion control seed mix; and 
• Erosion control fabric, wattles and other BMPs implemented as needed to reduce erosion and 

improve stability of the surficial layer of soil. 

Level of Significance After Mitigation:  Less than significant. 

Erosion and Sedimentation within Mitchell Creek Watersheds  
Watersheds M1 and M2 contain the north and south overburden fill areas. As described in Section 2.5.8, 
“Protection of Fish and Wildlife Habitat,” in Chapter 2, one unnamed ephemeral channel (300 linear 
feet) in the footprint of the south overburden fill area would be filled in the development of the south 
overburden fill area. This channel is located entirely within the boundaries of the project site and does 
not flow off-site. The Operator would obtain any necessary authorizations from regulatory agencies 



CLAYTON QUARRY RECLAMATION PLAN AMENDMENT  
DRAFT EIR 4.6—Hydrology and Water Quality 

February | 2022  4.6-35 

prior to the placement of fill in the ephemeral channel (e.g., U.S. Army Corps of Engineers, California 
Department of Fish and Wildlife, and/or Regional Water Quality Control Board). As described in 
Section 2.5.4, “Drainage, Sediment, and Erosion Control,” in Chapter 2, erosion control measures 
would be incorporated into the overburden fill areas, consistent with the recommendations of the 
Geotechnical Evaluation (see Appendix F). 

The implementation of these measures would minimize erosion and siltation within the overburden 
fill areas.  

The proposed project would not add impervious surfaces to watershed M1. Furthermore, under the 
revised reclamation plan, quarry excavation would alter the direction of runoff within watershed T 
from watershed M1 and into the quarry. This would reduce the area of watershed M1 from 89 acres to 
81 acres (Table 4.6-5). Consequently, total runoff rates and volumes flowing within watershed M1 
would be reduced, as shown on Table 4.6-7.  

The proposed project would not add impervious surfaces to watershed M2, and this watershed would 
remain the same size as under existing conditions (Table 4.6-5). Therefore, the proposed project would 
not substantially alter drainage patterns and runoff rates within watershed M2 (Table 4.6-7).  

The proposed project would reduce or maintain the areas of watersheds M1 and M2, and would not 
add impervious surfaces to watersheds M1 and M2. In addition, the implementation of Mitigation 
Measure 4.6-4b would require the proposed project to implement the erosion and siltation control 
measures recommended in the Geotechnical Evaluation (see Appendix F) in order to minimize erosion 
and siltation from overburden fill areas. Therefore, with implementation of Mitigation Measures 4.6-
4b, the potential for the proposed project to result in changes in drainage patterns that could result in 
increased erosion and sedimentation within watersheds M1 and M2 would be less than significant.  

Level of Significance Before Mitigation:  Potentially significant. 

Mitigation Measures: Implement Mitigation Measure 4.6-4b (see Impact 4.6-4). 

Level of Significance After Mitigation:  Less than significant.  

Off-Site Erosion and Sedimentation 
Under exiting conditions, runoff from the Mitchell Creek watershed areas (watersheds M1 and M2) 
and the transitional watershed area (watershed T) drains to Mitchell Creek. Runoff to the quarry 
watershed areas (watersheds P1, P2, and P3) is contained within the quarry pit and does not flow off-
site. As mining progresses as allowed under existing entitlements and under the revised reclamation 
plan, the east face of the quarry would shift to the east and runoff from watershed T would begin to 
flow to the quarry pit, and would be contained within the quarry pit until the elevation the quarry pit 
lake reaches 735 feet msl. The hydrology and water quality study estimates that this would occur about 
158 years after mining is completed in 2068. Consequently, runoff rates and volumes flowing from 
watershed M1 to Mitchell Creek would be reduced to below existing conditions and fully detained for 
approximately 158 years. Runoff rates and volumes flowing from watershed M2 would remain 
unchanged. Therefore, total runoff rates and volumes flowing to Mitchell Creek from the project site 
would decrease, and the potential for off-site erosion and sedimentation to increase in the first 158-year 
period after mining is complete would be less than significant. 

When the water level in the quarry pit lakes rises to 735 feet msl, water would begin to flow into the 
proposed outlet structure and drainage pipeline, and would enter the DA71A drainage system. 
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Consequently, flows to DA71A would increase relative to existing conditions. The drainage pipeline 
from the quarry pit lake would enter the DA71A drainage system by flowing to a 15-inch reinforced 
concrete pipe that connects to an 18-inch reinforced concrete pipe, before discharging to Mitchell Creek. 
Therefore, although discharges from the quarry pit lake would increase runoff rates and volumes to 
the DA71A drainage system, the system consists of reinforced concrete pipelines that are not 
vulnerable to erosion. Thus, discharges from the quarry pit lake under the proposed project would not 
have the potential to increase erosion and sedimentation within the DA71A drainage system. 

With regards to proposed flows to Mitchell Creek, Table 4.6-8, “Change in Peak Runoff to Mitchell 
Creek,” shows that the flow rate through the outlet structure would range from 2.3 cfs during the 20-
year, 1-hour storm to 5.5 cfs during the 100-year storm. These flow rates are lower than the flow rates 
generated from watershed T under existing conditions. Therefore, runoff rates to Mitchell Creek would 
decrease by between 2.1 cfs for the 10-year storm to 6.0 cfs for the 100-year storm during storm events 
that occur after the quarry pit lake water level reaches 735 feet msl. Furthermore, the peak storm flows 
from the quarry would likely not occur until after the peak flows from the lower sub-watersheds have 
begun to recede due to the time it would take water in the quarry pit lake to accumulate and rise above 
the outlet structure opening. Consequently, runoff rates within Mitchell Creek would be lower than 
existing conditions, and the discharges from the quarry pit lake under the proposed project would not 
have the potential to increase erosion and sedimentation within Mitchell Creek. 

TABLE 4.6-8 
CHANGE IN PEAK RUNOFF TO MITCHELL CREEK 

Storm Frequency 

Peak Runoff (cubic feet per second) At Time of Concentration 
Existing 

Runoff in Watershed T 
Controlled Discharge from 

Quarry Pit Lake 
Change in Runoff to 

Mitchell Creek 
10-Year, 24-hour 6.3 4.2 -2.1 
20 Year, 1-hour 7.8 2.3 -5.5 
100-Year, 24-hour 11.5 5.5 -6.0 
Source: Appendices G-1 and G-2.  
Notes: Watersheds on the project site are shown on Figure 4.6-3. 

Level of Significance:  Less than significant.  

Mitigation Measure:  None required. 

Impact 4.6-5:  Substantially Alter Drainage Patterns in a Manner Which Would Result in On-Site 
Flooding or Exceed the Capacity of the Existing Storm Drainage System 

Under the proposed reclamation plan, the runoff from watershed T (shown on Figure 4.6-3) would be 
altered to flow to the quarry pit instead of to Mitchell Creek via watershed M1. An outlet structure and 
drainage pipeline would be installed at the quarry pit lake to release flows to the off-site DA71A 
drainage system along Mitchell Canyon Road and Diablo Downs Road in a controlled manner. This 
would ensure that on-site flooding would not occur as a result of runoff from watershed T being 
diverted from watershed M1 to the quarry pit lake.  

Similarly, although the areas of the quarry pit lake watersheds (P1, P2, P3) would change under the 
proposed project as shown in Table 4.6-5, the runoff from these watersheds would be detained in the 
proposed quarry pit lake and discharged via controlled releases through the proposed outlet structure 
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and drainage pipeline. This would ensure that on-site flooding would not occur as a result changes in 
the areas of quarry pit lake watersheds.  

As described under Impact 4.6-3, in the northern watershed, the proposed project would continue to 
retain up to 225,000 gallons per day of stormwater from the plant site, and would lower peak flow rates 
and total runoff generated at the plant site by removing impervious surfaces. Thus, changes in 
drainages patterns within the northern watershed would not have the potential to cause on-site 
flooding or exceedance of the storm drainage system. No other substantial changes in drainage patterns 
are proposed, and the revised reclamation plan would not add impervious surfaces to any of the on-
site watersheds. Therefore, the potential of the proposed project to result in on-site flooding or exceed 
the capacity of existing on-site storm drainage system would be less than significant. 

Level of Significance:  Less than significant.  

Mitigation Measure:  None required. 

Impact 4.6-6:  Substantially Alter Drainage Patterns in a Manner Which Would Result in Off-
Site Flooding or Exceed the Capacity of the Existing Storm Drainage System 

DA96 Drainage System 
As described under Impact 4.6-3, in the northern watershed, the proposed project would continue to 
retain up to 225,000 gallons per day of stormwater from the plant site, and would lower peak flow rates 
and total runoff generated at the plant site by removing impervious surfaces. Thus, changes in 
drainages patterns within the northern watershed would not have the potential result in off-site 
flooding or exceed the capacity of the existing DA96 Drainage System. 

Mitchell Creek 
As described under Impact 4.6-4, runoff rates to Mitchell Creek would decrease under the revised 
reclamation plan during the 158-year period that the quarry pit lake is filling with water to 735 feet msl 
because runoff from watershed T (shown on Figure 4.6-3) would be altered to flow to the quarry pit 
instead of to Mitchell Creek via watershed M1. When the water level in the quarry pit lakes rises to 735 
feet msl, water would begin to flow into the proposed outlet structure and drainage pipeline, and 
would enter the DA71A drainage system which flows to Mitchell Creek. However, as shown in Table 
4.6-8 the flow rate through the quarry pit lake outlet structure would be lower than the flow rates 
generated from watershed T under existing conditions. Therefore, runoff rates to Mitchell Creek would 
be lower than existing conditions both during both the 158-year period that the quarry pit lake is filling 
with water and during the period after the water level in the quarry pit lake reaches 735 feet msl. 
Consequently, the potential of the proposed project to alter drainage patterns in a manner that could 
result in flooding in Mitchell Creek would be less than significant. 

Level of Significance:  Less than significant.  

Mitigation Measure:  None required. 

DA71A Drainage System 
As described under Impact 4.6-4, runoff rates to the DA71A drainage system would increase when the 
water level in the quarry pit lake reaches 735 feet msl. However, the peak storm flows from the quarry 
would likely not occur until after the peak flows from the lower sub-watersheds have begun to recede 
due to the time it would take water in the quarry pit lake to accumulate and rise above the outlet 
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structure opening. Furthermore, the hydrology and water quality study (see Appendix G-1) and the 
DA71A Drainage Area runoff estimates (see Appendix G-5) indicate that the existing capacity of the 
DA71A storm drain system within the 15-inch reinforced concrete pipeline to which the drainage 
pipeline would connect is about 18 cfs. As shown on Figure 4.6-2, the drainage pipeline downstream 
of the 15-inch reinforced concrete pipeline is 18-inches in diameter. The capacity of the 18-inch pipeline 
is much higher due to the larger diameter and the steeper slope along Diablo Downs Drive compared 
to Mitchell Canyon Road. Therefore, the 18 cfs capacity of the 15-inch reinforced concrete pipeline is 
the limiting factor in the DA71A drainage system.  

Based on the watershed area and Flood Control District (1991) guidance, the storm drains within 
DA71A should be designed to convey the runoff from a 10-year, 24-hour storm. Existing discharges to 
the 15-inch reinforced concrete pipeline during a 10-year, 24-hour storm consist of approximately 10.8 
cfs (9 cfs from watershed M2 and 1.8 cfs from Mitchell Canyon Road) (Appendix G-5). The controlled 
discharge from the quarry pit lake for the 10-year, 24-hour storm would be approximately 4.2 cfs, as 
shown in Table 4.6-8. Therefore, total discharge to the DA71A storm drain system would be 
approximately 15.0 cfs and would not exceed its existing capacity.  

Given that the peak flows in the DA71A drainage system would have begun to subside before 
discharges from the quarry pit lake would occur, and given that the discharges from the quarry pit lake 
would not cause an exceedance of the capacity of the DA71A drainage system even if the discharges 
occurred during peak flows, the potential of the proposed project to alter drainage patterns in a manner 
that could result in flooding or the exceedance of the capacity of the DA71A drainage system would be 
less than significant. 

Flooding Due to Dam Failure Inundation 
The proposed project would develop a reservoir (i.e., the quarry pit lake) on the project site. Failure of 
the quarry pit slopes could result in the uncontrolled release of water and downstream inundation. If 
the dam height is more than 6 feet and it impounds 50 acre-feet or more of water, or if the dam is 25 
feet or higher and impounds more than 15 acre-feet of water, it will be under DSoD jurisdictional 
oversight, unless it is exempted. The Hydrology and Water Quality Evaluation  (Appendix G-1) 
indicates that, unless multiple 100-yr, 24-hr storms occur within three days of each other, the quarry 
pit lake would contain less than 50 acre-feet of water above the elevation of the invert elevation of the 
outlet structure, and the depth of the water above that elevation would be less than about 1.3 feet. 
Because the outlet structure and pipe would be constructed completely within undisturbed native 
geologic materials, there would be less than 50 acre-feet of water above the outlet structure, and the 
depth of the water above the outlet structure would be less than 6 feet, the reclaimed quarry lake and 
outlet structure would not fall under the jurisdiction of DSoD. Correspondence from DSoD to CEMEX 
dated February 7, 2019 confirms this jurisdictional status (Tapia, pers. comm., 2019).  

In addition, as discussed under Impact 4.4-4, in Section 4.4.  the slope stability analyses completed of 
the east and west quarry walls and of the Knoxville formation/diabase contact indicate that the 
proposed design of the quarry provides acceptable factors-of-safety for slope stability under both static 
and pseudo-static (seismic) conditions. These analyses evaluated conditions that would occur when 
the quarry pit is excavated to a depth of 110 feet msl, and when the quarry pit is excavated and filled 
with water to a depth of 735 feet msl. The results of these analyses indicate that there is minimal 
potential for a landslide to occur at the quarry pit lake that could result in the uncontrolled release of 
water from the lake. However, the Geotechnical Evaluation (see Appendix F) notes that differences 
between the geotechnical characterization and geologic models described in this report and the actual 
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Level of Significance Before Mitigation:  Potentially significant. 

Mitigation Measures: 

Mitigation Measures: Implement Mitigation Measures 4.6-1c (see Impact 4.6-1). 

Mitigation Measure 4.6-7: Quarry Pit Lake Outlet Structure and Pipeline Maintenance. 
Following the construction of the quarry pit lake outlet structure and drainage pipeline, the operator 
of the Clayton Quarry shall retain a qualified professional engineer approved by the County to conduct 
inspection and as-needed repair of the drainage pipeline annually, in the late summer/early fall, and 
after any earthquake in Contra Costa County that generates strong (modified Mercalli Intensity VI) 
or greater ground shaking. Reports documenting inspection findings and any repair completed shall 
be submitted to the County after each inspection.  

Level of Significance After Mitigation: Less than significant. 

Impact 4.6-8:  Substantially Alter Drainage Patterns in a Manner Which Would Impede or 
Redirect Flood Flows 

As described under Section 4.6.1.5, above, the project site is located in an area mapped Zone X, Area of 
Minimal Flood Hazard. The project site elevation is greater than 500 feet msl, and therefore the project 
site is not subject to coastal hazards such as tsunami and sea level rise. The project site is not located 
within or near a mapped dam failure inundation zone (DSoD 2021). Because the project site is not 
subject to flooding, the proposed project would not have the potential to impede or redirect flood flows. 

Level of Significance:  No impact 

Mitigation Measure:  None required. 

Impact 4.6-9:  Release of Pollutants in Flood Hazard, Tsunami, or Seiche Zones Due to Project 
Inundation 

As described under Section 4.6.1.5, above, the project site is located in an area mapped Zone X, Area of 
Minimal Flood Hazard. The project site elevation is greater than 500 feet msl, and therefore the project 
site is not subject to coastal hazards such as tsunami and sea level rise. The project site is not located 
within or near a mapped dam failure inundation zone (DSoD 2021).  

There are no lakes on or near the project site that could cause flooding on-site due to seiche. However, 
the proposed project would result in the formation of a quarry pit lake on the project site. As part of 
the Geotechnical Evaluation (see Appendix F), Golder evaluated the potential for a landslide at the 
south quarry pit slope to result in a seiche that could overtop the sides of the pit lake. The analysis 
found that a maximum wave height of about 10 feet would be generated, which could result in a run-
up slope height of 13 feet along the opposite shore. The resulting overtopping would generate flows of 
about 0.1 gpm per linear foot, and would not likely exceed a total volume of 20 gallons in a seiche 
event. This volume would be readily absorbed by the proposed rip-rap along the shore of the quarry 
pit lake, as noted in the Hydrology and Water Quality Evaluation (see Appendix G-1), and there would 
be no sources of pollutants along the shores of the lake that could be exposed to this water. 

The proposed land use under the reclamation plan is open space, which would not involve the use or 
storage of hazardous materials on the project site that could be released in the event of flood. As 
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discussed above, the risk of flood hazard on the project site is low. Therefore, the potential release of 
pollutants due to project inundation would be less than significant. 

Level of Significance:  Less than significant. 

Mitigation Measure:  None required. 

Impact 4.6-10:  Conflict with or Obstruct Implementation of a Water Quality Control Plan or 
Sustainable Groundwater Management Plan  

The proposed project would not require the use of groundwater and would not develop impervious 
surfaces that could interfere with groundwater recharge. The western areas of the project site, where 
the quarry pit is located, are underlain by diabase rock types and the Knoxville formation, where 
groundwater occurs only in fractures and results from surface water seeping into the fractures in the 
rock mass. The eastern portion of the project site is underlain by alluvium and is part of the Clayton 
Valley groundwater basin (see Figure 4.4-1). The Geotechnical Evaluation (see Appendix F) and the 
Hydrology and Water Quality Evaluation (see Appendix G-1) both indicate that the quarry is not 
hydraulically connected to the Clayton Valley groundwater basin. There is no sustainable groundwater 
management plan in place for Clayton Valley groundwater basin, which is classified as a very low 
priority basin under the SGMA. For these reasons, the proposed project would not have the potential 
to conflict with or obstruct a sustainable groundwater management plan.  

The Basin Plan is the master policy document that establishes the water quality objectives and strategies 
needed to protect designated beneficial water uses in the San Francisco Bay region. The SWRCB and 
RWQCB enforce compliance with the water quality objectives of the Basin Plan through the issuance 
of NPDES permits. The reclamation activities that would occur during mining would be subject to the 
Industrial General Permit and associated site-specific SWPPP. Following the completion of mining, 
activities associated with final reclamation and any post-reclamation activities associated with water 
quality management as described above at Impact 4.6-1 would need to comply with the NPDES 
program either by incorporating coverage under the Industrial General Permit through an amendment 
to the existing site-specific industrial activities SWPPP or by filing a Notice of Intent and SWPPP for 
compliance under the Construction General Permit. The implementation of Mitigation Measure 4.6-1a 
would require compliance with NPDES program requirements through SWPPP implementation under 
either the Industrial or Construction General Permit. The Operator would be required to implement 
the appropriate measures to ensure that stormwater and non-stormwater discharges from the site 
would not result in water quality degradation that could conflict with the Basin Plan. 

The Quarry Lake Water Quality Analysis (see Appendix G-4) evaluated the anticipated water quality 
of the quarry pit lake and found that none of the constituents of concern (arsenic, manganese, TDS, 
sulfate, iron, selenium, and vanadium) would exceed any existing water quality standards (Table 4.6-
6). It should be noted that mining activities are anticipated to continue until the year 2068, after which 
the quarry pit lake would take approximately 158 years to fill to the design discharge elevation of 735 
feet msl. It is probable that water quality standards will change during this time period. Should changes 
in water quality standards result in the exceedance of a standard for any given constituent, it is possible 
that discharges from the quarry pit lake could violate water quality standards.  Mitigation Measure 4.6-
1b would require the project to submit a Report of Waste Discharge to the RWQCB prior to discharge 
of water from the quarry pit lake that would notify the RWQCB of the planned quarry pit lake 
discharges to the downstream water bodies. Any WDRs issued by the RWQCB in response to the 
Report of Waste Discharge would be implemented. .  
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Compliance with these permits and implementation of Mitigation Measures 4.6-1a and 4.6-1b would 
ensure that the revised reclamation plan would not cause water quality impairment of surface waters 
such that existing and potential beneficial uses of key surface water drainages downstream steam of 
the project site would be adversely impacted. As a result, the project would not conflict with or obstruct 
the water quality objectives of the Basin Plan. 

Level of Significance Before Mitigation:  Potentially significant. 

Mitigation Measures: Implement Mitigation Measures 4.6-1a and 4.6-1b (see Impact 4.6-1). 

Level of Significance After Mitigation: Less than significant. 
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